G+ 


JANUARY 
Page 


Correlation of the more important marine Permian sequences; by Charles 


Hypersthene granodiorite in Virginia; by A. I. Jonas 

New genus of rodent from the Sespe Eocene; by Chester Stock 

Theory of heat conduction applied to geological problems; by T. S. Lovering.. 69 
Cambrian-Algonkian unconformity in western Montana; by Charles Deiss.... 95 
Conodonts of the Glenwood beds; by Clinton R. Stauffer 


FEBRUARY 


Glacial features of the southern Okanogan region; by Richard Foster Flint.... 
Hamilton group of central Pennsylvania; by Bradford Willard 
Distribution of Ordovician altered volcanic materials and related clays; by 


Flora of the Pensauken formation in New Jersey; by Edward W. Berry and, 
Alfred C. Hawkins 

Newberry volcano of central Oregon; by Howel Williams 

Faunal differentiation in the Upper Devonian; by George Halcott Chadwick... 305 

Chemung is Portage; by George Halcott Chadwick 


Marcu 


Geology and literature; by W. H. Collins 

Pre-Cambrian life; by Percy E. Raymond 

Geologie analysis of the gravity anomalies for the Black Hills-Bighorn-Bear- 
tooth region; by Rollin T. Chamberlin 

Development of thrust faults; by Robin Willis 

Stratigraphy and paleontology of the Dundee limestone of southeastern Michi- 
gan; by Charles Fernando Bassett 

Geology of the west end of Ymer Island, East Greenland; by Arthur B. Cleaves 
and Ernest F. Fox 

Lateral change of fauna in the Lower Pleistocene; by Thomas L. Bailey 


APRIL 
Differentiation in lavas of the Michigan Keweenawan; by T. M. Broderick.... 503 
Sedimentary and petrographic analysis of the St. Peter sandstone; by George 
Glacial erratics in Willamette Valley; by Ira S. Allison 
Fiord-land of British Columbia; by M. A. Peacock 

May 


Basal Pennsylvanian transgression in the Ozarks; by C. L. Dake 
Age of the schists of the South Valley Hills, Pennsylvania; by Benjamin L. 


| 169 
195 
355 
375 
393 
409 
425 
463 
489 
| 
(iii) 
| 


iv BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA 


Page 

Highlands near Reading, Pennsylvania; an erosion remnant of a great over- 
thrust sheet; by George W. Stose and Anna I. Jonas.................005. 757 
Tully formation of New York; by G. A. Cooper and J. S. Williams.......... 781 

JUNE 

Significance of gravity anomalies at stations in the West Indies; by William 

Mineragraphy of the ores of Great Bear Lake; by D. F. Kidd and M. H. Hay- 

Basaltic rocks in the Umpqua formation; by Francis G. Wells and Aaron C. 
Structure of the Queen Maud Mountains, Antarctica; by Laurence M. Gould.. 973 
Erosion marginal to a plateau glacier; by O. D. von Engeln................. 985 


Origin and evolution of rock fans and pediments; by John L. Rich........... 999 


ILLUSTRATIONS 


PLATES 

Facing 
page 
Plate 1—Scuucuert: Permian paleogeography of North America........... 1 
« 2—Jonas: Potash feldspar 52 
« — 6—Srocx: Rodents from the Sespe Eocene and John Day Oligocene... 64 
« — 7—Deztss: Index map of central and western Montana............... 95 

Relationships between Cambrian and pre-Cambrian in 
« —Sravrrer: Conodonts of the Glenwood 162 
« Conodonts of the Glenwood 163 
« Conodonts of the Glenwood 166 
« Conodonts of the Glenwood 167 
“ 14— * Omak Lake trench and vicinity.....................c000. 177 
15— Columbia plateau and 182 
“ 18— * North wall of the Columbia canyon...................... 187 

“ 19—Wiarp: Correlation chart of the Hamilton group of central 
“ 21— “ Metabentonite beds in Virginia and Michigan.............. 228 
« 22— *“ Metabentonite in the Chambersburg formation............. 229 
“ 23—Berry Hawerns: Flora of the Pensauken formation.......... 248 
24— Flora of the Pensauken formation.......... 250 
« 2— “ " . Flora of the Pensauken formation.......... 251 
Caldera of the Newberry 253 

« 27— Panoramic sketch of Newberry caldera, from Paulina 
« 29— - Obsidian-scoria mixture and its source................ 275 
« 30— Obsidian, rhyolite, and 282 
“ 33—Bassetr: Dundee-Anderdon contact in Sibley quarry............. 425 
« 34— Fossils from the Dundee 456 
« Fossils from the Dundee 457 
« 36— “ Fossils from the Dundee limestone..................++- 458 
« 37— “ Fossils from the Dundee limestone..................60+ 459 
« 38— “ Fossils from the Dundee limestone.................505 460 
« 39— “ Fossils from the Dundee 461 


(v) 


vi 


BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA 


Plate 40—CLEAVEs AND Fox: Ymer Island... 474 
« * « Panorama of Little Chocolate’”’ Mountain.... 475 

42—- « Fossils from Ymer Island, East Greenland. .... 486 

« 4— * « Geologic map of the west end of Ymer Island... 487 

44—Batezy: Vicinity of Peppertree 489 

“ 45—Turgt: Photomicrographs of St. Peter sand grains................ 564 

“ 46— “ Photomicrographs of sand from the St. Peter near Mendota.. 565 


47— “ Photomicrographs showing differences in the surface of sand 


grains from the St. Peter sandstone.................... 606 
48— “ Photomicrographs of heavy minerals from the St. Peter 

49—At.ison: Group of small erratic fragments.....................-. 622 


52—SrosE aNnpD Jonas: Geological map of the overthrust sheet forming 
the Reading and Boyertown hills and South 


53— * i “ Geological map of the autochthonous block of the 


54—Coorrr AND Apulia, New Lisbon, and Gilboa members 
of the Tully formation................ 792 

Gilboa and Apulia members of the Tully 

56— “ <5 . Fossils of the Laurens and type section of 
the West Brook... 798 
57— * 4 i Fossils of the Tully formation............ 862 
58— * Fossils of the Tully formation............ 863 
59— * . . Fossils of the Tully formation............ 866 
60— Fossils of the Tully formation............ 867 
61—Kinp anv Haycock: Giant quartz vein stockwork................ 888 
63— “ Botryoidal and cellular pitchblende.......... 949 

64— Colloform, cellular, and ring-like types of 
65— Fragmental and spherulitic pitchblende....... 948 
66— “ Replacement of pitchblende................. 949 
67— * Dendritic structures. 950 
“ Ore mineral associates of pitchblende........ 951 
69— Ore mineral associates of pitchblende......... 952 
wd Ore mineral associates of pitchblende......... 953 
7i— Ore mineral associates of pitchblende......... 954 
72— Dendritic forms of 955 
73— “ Dendritic forms of 956 
74— Native silver and associates................. 957 
75— Native silver and associates................. 958 
76— “ Native silver replacing hematite spherulites... 956 


a 
« 

« 
Reading and Boyertown hills and South 
« 
« 
« 
« 
« 
« 
« 
« 
« 
« 
« 
« 
« 
« 


ILLUSTRATIONS vii 
Facing 
page 
Plate 77—WELLs aND Waters: Figure 1—Basalt from Gassy Creek......... 964 
“  2—Diabase 964 
 3—Norite sill from Cazad Mountain.. 964 
* « —1—Granular breccia from Banks Creek. 965 
« 2—Altered palagonite tuff from Banks 
“ 79—Govutp: Segment of Queen Maud Range as seen from the north.... 973 
80— “ Intrusion and 978 
“ 82— “ Queen Maud Range from the Polar Plateau.............. 982 
“ 84—Von EncEtn: North margin of Hardanger Glacier................ 992 
ScuucHERT: Page 
Figure 1—Synthetic paleogeography of all Permian time.............. 6 
Jonas: 
Figure 1—Catoctin Mountain-Blue Ridge anticlinorium.............. 48 
Srocx: 
Figure 1—Phylogeny of the aplodont rodents..............000eseeees 68 
LovERING: 
Figue 1—Relation of time to thickness and diffusivity............... 72 
2—Curves showing termperatures in a dike and the nearby 
« 3—Curves showing temperatures in a lava sheet and the under- 
« 4~—Curves showing the temperatures in a laccolith (sphere) and 
the surrounding wall-t00k 78 
« — 5—Curves indicating the time at which any point in a dike or the 
nearby wall-rock reaches a given temperature............ 80 
“« — 6—Methods of interpolation for a specific problem............. 82 


« —7—Curves indicating the time at which any point in a lava sheet 
or the adjacent floor-rock reaches a given temperature.... 86 
“« §—Curves indicating the time at which any point in a laccolith 
(sphere) or the adjacent wall-rock reaches a given tem- 


“ 9—Graphic method of finding the numerical value of 
v-x 
t’ t’ 
2 
“ 10—Probability integral, 1(8) = f B Bag 91 
° 


and where v—1,r, ord........ 88 


| 


viii BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA 


Fumt: Page 
Figure 1—Index map of the southern Okanogan region............... 170 
« 2—Block diagram of the region east and north of the mouth of © 
Figure 1—Distribution of the Hamilton group in Pennsylvania........ 198 
« 2—Distribution of the combined Turkey Ridge and Mexico 
sandstone members of the Marcellus formation........... 216 
“ 3—Distribution of the Montebello sandstone phase of the 
Kay: 
Figure 1—Columnar section of Mohawkian series in Jefferson County, 
northwestern New 227 
“  2—Columnar sections of formations including volcanic clays in 
« — 3—Columnar section of formations in northwestern Vermont.... 231 
4~—Columnar section of Chambersburg and lower Martinsburg 
formations southwest of Strasburg, Virginia.............. 232 
§—Columnar section of formations in central Pennsylvania... .. 233 
« — 6—Columnar sections of formations in southwestern Virginia... 235 
“« — 7—Columnar sections of formations in Alabama............... 236 
«“ — 8—Approximate Trenton sequence along the Escanaba River in 
9—Columnar sections of formations in Iowa and Wisconsin... .. 239 
“ 10—Columnar sections of formations in Kentucky and Tennessee.. 240 
“ 11—Paleogeographic map of middle Black River, Lowville time.. 241 
“ 12—Paleogeographic map of earliest Trenton, Rockland time.... 242 
“ 13—Paleogeographic map of middle Trenton, Sherman Fall time. 243 
“ 14—Diagram illustrating the decreasing thickness of ash in forma- 
tions of Sherman Fall age... 244 
« — 2—Geologic sketch map of Newberry crater and vicinity....... 260 
“  3—Block diagram of the Newberry 262 
4~—Block diagram of the Newberry 264 
“ ~ 5—Profile sketches of Newberry volcano and vicinity.......... 269 
“  6—Variation diagram of the Cascade and adjacent volcanoes.... 296 
“  7—Variation diagrams of the Cascade and adjacent volcanoes... 298 
“ — 8—Variation diagram of the Newberry volcano series.......... 302 
CHADWICK: 
Figure 1—Chart illustrating numerical distribution of Upper Devonian 
fossils of New York, Pennsylvania and Ohio............. 340 
CHADWICK: 
Figure 1—Part of south-central New 344 
“ 2—Facial successions and thickness gradients of Upper and 


ILLUSTRATIONS ix 


CHAMBERLIN: Page 
Figure 1—Formuls for determining gravitative attraction............. 394 
“«  2—Two rock columns, 16 kilometers in radius and 96 kilometers 
WILLIs: 
2—Theoretically complete thrust 410 
« 3—Primary overthrust of the basal shear plane type........... 413 
« 4~—Low-angle primary 415 
« 6—Experimentally formed strut 417 
« — 7—Northwestern ‘‘heads”’ of some of the great Alpine nappes.. 418 
« — 8—Murtschen-Decke in the central Alps, overriding the Aar- 
« ~~ 9~—Bannock overthrust in the northern Rocky Mountains...... 419 
“ 10—Theoretical development of concentric fold................ 421 
“ 11—Development of high-angle shear thrusts over competent fold. 421 
« 12—Results of flexing and bedding-plane slippage.............. 421 
“ 13—High-angle shear thrusts developed by folding......... ress 422 
423 
BassETT: 
Figure 1—Areal distribution and location of Dundee limestone expo- 
CLEAVES AND Fox: 
Figure 1—Fjord region of East Greenland...................eeeeeee 469 
BaILey: 
Figure 1—Sketch map showing location and geography of area........ 493 
BRODERICK: 
Figure 1—Variation of mode with depth (in feet).................04. 506 
2—Variation of mode with 507 
3—Variation of mode with 508 
«  4~—Variation of mode with 509 
§—Variation of oxides with depth. 514 
&  6—Variation of norm with depth. 515 
© 7—Variation of norm with depth... 516 
« — 8—Variation of iron and iron-magnesium ratios with depth..... 520 
9 —Variation of oxides with depth. 524 
“ 10—Variation of norm with 525 
—12—Variation of norm with 529 
“ 18—Variation of norm with 530 
“ 14—Variation of norm with depth. 531 
“ 15—Variation of norm with 533 
“ 16—Range in normative composition of Keweenawan igneous 


rocks of Michigan copper district...............eeeeeees 539 


j 
ae 


x BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA 


Page 

Figure 17—Variation diagram, Keweenawan igneous rocks of Michigan 
18—Variation diagrams 542 


“ 19—Differentiates of The Greenstone and Kearsarge flows repre- 
sented on variation diagram for rocks of the district in 
« 20—Total alkali-silica ratios of Michigan Keweenawan, Lassen 
Peak and Katmai provinces, and the differentiates of The 
Greenstone and Kearsarge flows compared............... 545 
21—MgoO-TiO: ratio plotted against Al.O3-K20 ratio............ 546 
«“ 22—Normative minerals of Michigan Keweenawan, Lassen Peak 
and Katmai provinces, and the differentiates of The Green- 


stone and Kearsarge flows compared.................64. 548 
THIEL: 
Figure 1—Distribution of the St. Peter sandstone.................... 561 
2—Generalized, reconstructed, north-south section of the early 
Paleozoic of the Mississippi Valley....................+- 563 
« — 3—Average thickness, in feet, of the St. Peter sandstone....... 567 
« 4~—Locations in the upper Mississippi Valley at which samples 
of St. Peter sandstone were collected.................0-5 569 


«“ — §—Textural analyses in per cent by weight of samples of St. 
Peter sandstone from an exposure near Blue Mound, Wis- 


“ — 6—Screen analyses in per cent by weight of the St. Peter sand- 
stone from Blue Mound, Wisconsin..................... 572 


« %—Textural analyses in per cent by weight of samples of St. 
Peter sandstone from an exposure at Mounds Park, St. 


 §&—Cumulative frequency texture curves... 574 
—Cumulative frequency texture 575 
“ 10—Cumulative frequency texture 576 
“ 11—Cumulative frequency texture 577 
“ 12—Cumulative frequency texture 578 
“ 138—Geographic variations in the St. Peter sands............... 579 
“ 14—Horizontal variations in the median diameter of the St. Peter 
sands of southeastern Minnesota.................00000: 580 
16—Textural analysis, in per cent by weight, of samples of the 
lower 75 feet of the St. Peter sandstone in Minneapolis, 
ALLISON: 
Figure 1—Geographic distribution of glacial erratics in Willamette 
PEACOCK: 
Figure 1—Sketch-map of the fiord-land of British Columbia and south- 


«  2~—Part of the Cordilleran region of North America............ 639 


ILLUSTRATIONS xi 


Page 
Figure 3—Southern end of the coastland of British Columbia.......... 642 
4—Looking north-northwest along Graham Reach............. 643 
«“  §—Looking northwest up the valley of Squamish River from 
« — 7—Summit-level surface of the Mainland Range.............. 646 
“ 8 —Golden Ears (5113) between Pitt Lake and Alouette Lake... 648 
« 9 —Mainland Range, from Indian Arm to Howe Sound......... 649 
12—Alberni Canal, Vancouver 653 
13—Coastland of British Columbia and southeastern Alaska... . . 655 
“ 16—Delta and fiord valley of Bella Coola River................ 663 
« 17—North Bentinck Arm of Burke Channel................... 664 
« 18—Fiords and fiord valleys in British Columbia............... 665 
“ 20—Larger and steeper fiord forms in British Columbia......... 668 
21—Fiord forms in British 670 
“ 22—Types of rock-floor discordance in connecting depressions.... 671 
“ 23—Topographic relations in the vicinity of Ocean Falls......... 673 
«“ 24—Inferred origin of the fracture systems of British Columbia... 686 
MILLER: 
igus 1—Index map of the South Valley Hills region................ 718 
2—Structural interpretations of the Chester Valley............ 722 
« 3—Sections in north portion of railroad cut one mile west of 
New Providence, Lancaster County..................... 739 
« 4-Sections through Pomeroy, across Wissahickon-Conestoga 
« §—Sections across Wissahickon-Conestoga contact............. 742 
SrosE AND JONAS: 
Figure 1—Generalized geological map of the mountain area between the 
Schuylkill and Hudson rivers... 758 
« —2—Detailed geological map of the mountain front east of Dry- 
« — 3—Detailed geological map of the area south of Sinking Spring.. 765 
« — 4—Detailed geological map of the vicinity of Reading.......... 766 
« — 5—Detailed geological map of Bernhart Hill and vicinity....... 768 
« 6—Detailed geological map of the Seisholtzville-Sigmund- 
“ — %—Geological sections across the Reading Hills and Oley Valley. 774 
« — 8—Geological sections across the Boyertown Hills............. 776 


« 9 —Diagrammatic sections illustrating a theoretical origin of the 


xii BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA 


Cooper AND WILLIAMs: Page 
Figure 1—Map of central and eastern New York................0005 786 
2—Subdivisions of the Tully limestone between Canandaigua 
Lake and Unadilla Valley..................00eeeeeeees 789 
“  3—Subdivisions of the Tully formation between Onondaga 
Valley and Schoharie Valley..................00000000 803 
“ 4~—Facies changes of the Tully and superjacent formations .... 827 
&—Serial sections of Echinocoelia ambocoelioides.............. 845 
“ ~ 6—Serial sections of the posterior of Rhipidothyris plicata...... 847 
“ — 7—Serial sections of the posterior of Septothyris. ........... 849 
Bowle: 
Figure 1—Mean gravity anomalies in West Indies................... 870 
Kipp anp Haycocx: 
Figure 1—Index map showing location of area.............00eeeeeees 882 
“ — 2—Geology and geography of the Echo Bay area.............. 885 
WELLs AND WATERS: 
Figure 1—Geologic sketch map of Blackbutte-Elkhead-Nonpareil area, 
GovuLp: 
Figure 1—Geographical and structural features of the Ross Sea sector. 975 
« — 2—Structure section across Queen Maud Mountains........... 976 
“ — 8—Structural features of Antarctica and adjacent lands........ 981 
Von ENGELN: 
Figure 1—Projected profile of Hardanger Glacier and environs...... ,. 988 
2—Map of the Hardanger 989 
Rica: 
Figure 1—Evolution of topography on weak rocks adjacent to resistant 
« 2~—Retreating escarpment and beginning of rock fan........... 1007 
« — 3—Evolution of topography where a stream flows from resistant 
« — §—Diagrammatic geologic profile sketch of Book Cliffs, Utah. . .1012 
«  6—Part of Wellington quadrangle, Utah..................... 1014 
«  %—Profile of Fish Creek and a western tributary of Dugout 
« — 8—Sacaton Mountains, Arizona, and their pediment........... 1018 
9—Portion of the Sacaton Mountains, Arizona................- 1019 
“ 10—Encroachment of pediment on mountain front............. 1020 
“ 11—Rock surface in old age stage of arid cycle................. 1023 


ILLUSTRATIONS xiii 


CORRECTIONS AND EMENDATIONS 


Contributors to volume 46 have been invited to send corrections and emendations 
to be made in their paper, and the volume has been scanned with some care. Cor- 
rections and insertions are as follows: 


Page 72, line 17, for K, and Ke read k, and kg. 


& & 


80, figure 5, for 1500 read 2000, for 1750 read 2500, for 2000 read 3000, and 
for 2500 read 4000. 

89, line 6, equation 16, delete the integration sign following da in the first 
term. 

89, line 11, equation 18, the second bracket term should read [I(c)+I(d)]. 

164, figure 38, for venustus, read politus. 

168, figure 22, for curvatus, read abundans. 

246, delete lines 3, 4, and 5, beginning the second paragraph with line 6. 

311, add to Pelecypods, Aviculopecten lautus ithacensis. 

312, line 14, delete Schizobolus concentricus. 

313, several more transients are now known. 

315, add to Gastropods, Phragmostoma explanatum. 

316, under Plants, delete Psilophyton princeps. 

316, five or six more Chemung species are reported down in the Ithaca. 

317, about 35 other Hamilton species seem to continue into the true Ithaca. 

320, add to Arthropods (?) Paramphibius didactylus and P. tridactylus. 

325, add to Arthropods (diagnostic), Pterygotus elleri. 

325, line 24, delete Aviculopecten striatus; see Transient list. 

327, under Pelecypods, delete Leptodesma mortoni; see p. 328. 

331, under Amphibians ?, delete ?Thinopus antiquus. 

331, add to Plants (diagnostic), Lepidostrobus gallowayt. 

332, line 14, Pararca commences in Middle Devonian (P. praecedens); 
Pararca sp. is reported by Kindle from the Ithaca. 

336, Rhychospirina (Rhynchospira) is a Lower Devonian genus. 

339, footnote, for 1178, read 1179. 

379, footnote 1, insert Ann. Soc. Géol. du Nord, before vol. 23. 

396, 397, 398. The U. S. Coast and Geodetic Survey has recently recom- 
puted the isostatic anomalies for stations 357 to 449 inclusive. The 
revised figures for stations 421 to 449 were received in time to permit 
corrections in the galley proof, but the new figures for stations 357 
to 393 came too late to be substituted for the old values. 

757, plate 52, caption, for Plate 76, read Plate 53. 

764, figure 2, for Metztown, read Mertztown. 

770, plate 53, caption, for Plate 75, read Plate 52. 

889, line 12 from bottom, for (Pls. 61 and 62), read (Pl. 62). 

898, line 14 from bottom, for (Pl. 67, figs. 3 and 4), read (Pl. 66, fig. 2). 

899, line 19, for (Pl. 66, fig. 4), read (Pl. 65. figs. 3 and 4). 

900, for UO2 proportion . . , read UO; proportion... 

909, last line, for (Pl. 58, fig. 1), read (Pl. 68, fig. 1). 

922, for (Pl. 66, fig. 1), read (Pl. 75, fig. 1). 

928, line 11, for Unknown No. 3, read Unknown No. 2. 
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